ABSTRACT. The method of parallel shooting will be employed to solve nonlinear second order singular Volterra integro-differential equations with two point boundary conditions.
INTRODUCTION
The form of the equation to be considered is given by y" .f(=,,z), 0 <_ <_ a () where (z) K(x,t,(t))dt.
The function y(x) denotes the solution and is unknown. Let R1 and R2 be two sets with R1 ((x, t, y)'0 _< t _< x _< a, lyl < oo) and R. ((, u, z)-0 < < , lul < oo, Il < oo).
The problem (1) ii) for the function f and for all (x, y, z), (x, , z) and (z, y, ) E R2
If(x,y,z)-f(x,,z)l <_ Lily-1,
If(x, y, z) f(x, y, )! < L21z 1;
iii) for the function K and for all points (x, t, y) and (x, t, y) e R1 Ig(z,t,y)-K(z,t,y)l < L3Iy-l iv) the functions fv > 0, f= > 0 and K > 0 for all (x, t, y) R1 and (x, y, z)eR2 the solution is unique. In [3] , the form of the kernel function allowed for a finite number of singularities in the range of integration. Here we consider a nonlinear kernel of the form K(x,t,y(t)) S(x,t)G(t,y(t)) (2) where S(z, t) contains the singularities associated with the function K. Following the work in [7] , it is assumed that S(x, t) satisfies: i)
IS(x,t)ldt _< L < oo, for all 0 _< x _< a and ii)
for every > 0 there exists a 6 6() > 0 independem ofx and a such that for all a such that 0 < a < x .
With these additional conditions, the singular problem has a unique solution. Boundary valued problems for ordinary differential equations have been considered by many authors. Two textbooks containing material on numerical solutions are given in the references [6, 8] . References [7, 9, 10] consider some problems of the Volterra integro-differential equation type. singular problems are considered in [2, 3, 5, 7] . In Na [8] , ordinary differential equations with two point boundary conditions are solved by a method of parallel shooting. The general idea here was to divide the interval of integration into a number of subintervals and to find approximations to the solution of the differential equation on each subinterval. Continuity of the solution from subinterval to subinterval was imposed. In [11] , this method was emended for application to second order two point boundary value problems of the Volterra type. In contrast to this approach, which involves expressing the problem as an initial value problem, other approaches such as that in [4] for linear problems and in [9] 
=0 =0
Here yz denotes an approximation to y(z) and o qo(x, y). 
where
For each j, j k, k + 1, n, a set of quadrature weights is determined. For the integrand (2), these are collectively denoted by Q. The third part of the method is a common method of solution for nonlinear ODEs with two-point boundary conditions known as the shooting method. In particular, a parallel shooting method is implemented. To describe a parallel shooting method (PS), the equation (1) is rewritten as a system of first order equations dy/dx u du/dx f(x, y, z). 3 1
To obtain values for the partial derivatives, the following notations are introduced (9) 4. Using the values obtained in steps 2 and 3, solve the system (7) to obtain C,t+l, (5) (3) and (4) [5] . The particular method which was employed to solve the problem is described below. S(xk,t)dt.
Note that for the system (2) 
